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AV node   –  Atrioventricular node 
SA node   –  Sino-atrial node 
RCA    –  Right coronary artery 
LCA    –  Left coronary artery 
LAD    –  Left anterior descending artery 
LCX    –  Left circumflex artery 
STEMI   –  ST segment elevation myocardial infarction 
AWMI   –  Anterior wall myocardial infarction 
IWMI   –  Inferior wall myocardial infarction 
RVMI  –  Right ventricular myocardial infarction 
LBBB   –  Left bundle branch block 
ECG    –  Electrocardiogram 
RBBB   –  Right bundle branch block 
PCI    –  Percutaneous coronary intervention 
CABG   –  Coronary artery bypass graft 
LV    –  Left ventricle 
CK    –  Creatine kinase 
ARB    –  Angiotensin receptor blocker 
ACEI   –  Angiotensin converting enzyme inhibitors 
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INTRODUCTION 
 
Myocardial infarction occurs due to occlusion of epicardial 
coronary arteries. The occlusion leads to necrosis of myocardial tissue 
and there by causes loss of function. Myocardial infarction is one of the 
most common causes of mortality and morbidity in both developed and 
developing countries. Mortality rate is higher in the first year after 
myocardial infarction and more specifically majority of death occurs 
within the first week of myocardial infarction.  Mortality rate depends 
mainly on age, number of coronary arteries involved and the level of 
obstruction in the coronary artery. 
The definite diagnosis of myocardial infarction and exact site of 
occlusion is made by coronary angiography and the treatment plan is 
based upon the coronary angiography report. But coronary angiography is 
not easily available in most of the developing countries where the 
incidence of myocardial infarction is on the rise. 
Electrocardiogram which is an easily available and non invasive 
investigation plays an important role in diagnosis and treatment of 
myocardial infarction. Electrocardiogram can also be used to diagnose ST 
segment elevation myocardial infarction and to identify the occlusion site 
in the coronary arteries. Many studies have been done regarding the role 
of electrocardiogram in diagnosis and localisation of culprit vessel in 
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myocardial infarction. Studies by DMR Jagannadharaju et al, Tirupathi, 
Moazzam Ali Naqvi et al, Pakistan, M Fiol et al, have consistently proved 
the usefulness of electrocardiogram in localising the site of occlusion 
thereby reinforcing the prognostic significance. 
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AIMS AND OBJECTIVES 
 
1. To study the electrocardiographic and angiographic correlation in 
localizing the culprit vessel in acute ST segment elevation 
myocardial infarction. 
 
2. To analyse established individual electrographic parameters for 
their sensitivity, specificity, positive predictive value, negative 
predictive value in predicting the culprit vessel and level of 
obstruction in comparison with angiographic results. 
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REVIEW OF LITERATURE 
Coronary arterial supply1, 2: 
           The heart which pumps blood to all the organs in the human 
body derives its blood supply from the two major arteries namely Right 
and Left coronary arteries. The origin of these two arteries is the 
ascending aorta, from the anterior and left posterior sinuses 
respectively.  These arteries form an oblique inverted crown in which the 
anastomotic circle is formed by the marginal and interventricular loops. 
The plane of these two arteries and their branches is sub-epicardial where 
they are deeply situated in atrioventricular and interventricular grooves. 
       The dominant artery is the one that gives rise to the posterior 
interventricular branch which supplies the posterior part of the ventricular 
septum and a part of the posterolateral wall of the left ventricle. In 70% 
of individuals, this dominance is usually by the left coronary artery which 
is the larger of the two most often.  
      The calibre of the coronary arteries ranges between 1.5 and 
5.5mm at their origin. In 60% of people, the left is larger than the right; 
the right is larger in 17% and equal in 23%. 
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Right coronary artery: 
        The origin of this artery is from the anterior aortic sinus and the 
ostium is below the margin of the cusps. It is usually single but up to four 
arteries have been observed.  
        Course: It passes anteriorly and to the right between the right 
auricle and the pulmonary trunk. It descends along the atrioventricular 
groove till it reaches the right cardiac border where it curves 
posteriorly to reach the junction of the inter-atrial and inter-ventricular 
grooves known as the crux of the heart. It finally anastomoses with the 
circumflex branch of left coronary artery. 
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         It supplies the right atrium and ventricle and parts of 
left ventricle and atrioventricular septum. 
Branches of RCA: 
1. Right conus artery: This is the first branch of RCA. It is also 
known as the Third coronary artery. It ramifies anteriorly on the 
lowest part of pulmonary conus and upper part of the right 
ventricle. Annulus of Vieussens is formed by the anastomosis of 
right conus artery with the similar branch from the left coronary 
artery. 
2. Anterior ventricular branches: The segment between RCA origin 
and the right cardiac border gives rise to anterior 
ventricular branches. The ventricular branches diverge widely at 
almost right angles. The right marginal artery is the largest 
and longest compared to the other ventricular branches and reaches 
the apex. 
3. Posterior ventricular branches: The second segment between the 
right border and the crux gives rise to three small posterior 
ventricular branches which supply the diaphragmatic surface of the 
right ventricle. 
4. Atrial branches: The atrial branches are termed as anterior, lateral 
and posterior groups. The anterior and lateral branches supply the 
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right atrium while the posterior branch supplies the right and left 
atria. 
5. Posterior interventricular (descending) artery: Near the apex, 
the right coronary artery produces one to three posterior inter-
ventricular branches. It is usually single in 70% of individuals and 
lies in the interventricular groove. 
6. Septal branches: Septal branches of right coronary artery are short 
and leave the posterior interventricular branch to supply the 
posterior interventricular septum. In supplies AV node in 85% of 
humans. 
  The artery to the sinoatrial node is variable in origin. Often it arises 
from the anterior atrial branch of the right coronary artery that is largely 
distributed in the myocardium of the both atria. In 35% of cases, it comes 
from the circumflex branch of the left coronary artery. 
 Small recurrent atrioventricular branches that come from ventricular 
branches cross the atrioventricular groove and supply the adjacent atrial 
myocardium.  
Left coronary artery: 
The origin of this artery is from the left posterior aortic sinus. It 
is larger in calibre and supplies a greater volume of myocardium that 
includes left ventricle and atrium except in right dominance where the 
11 
 
right branch supplies the posterior region of the left ventricle. It 
also supplies most of the interventricular septum. 
    Course: The artery lies between the pulmonary trunk and left atrial 
auricle. It descends down the atrioventricular groove and terminates by 
giving off two important branches. 
1. The left anterior descending (interventricular) artery 
2. The circumflex artery  
The left anterior descending (interventricular) artery: 
        The anterior interventricular artery which is commonly 
a continuation of LCA descends obliquely forward to the left in the 
interventricular groove. In one-third of cases, it terminates by reaching 
the apex. Often it turns around to the posterior inter ventricular groove 
and meets the posterior interventricular branch of the right coronary 
artery. Its branches are described below: 
1. Right anterior ventricular branch: Is usually single 
and  supplies the right ventricle 
2. Left anterior ventricular branches: Are 2 to 9 in 
number and arise at acute angles and cross the anterior aspect of 
the left ventricle diagonally. The larger one is termed as the left 
diagonal artery. 
12 
 
3. Left conus artery: Small branch which anastomoses with the 
right conus artery and the vasa vasorum of the pulmonary artery 
and aorta.  
4. Anterior septal branches: Leaves the artery perpendicularly 
and pass down in the septum and supply its ventral two-third. 
5. Posterior septal branches: Supplies the posterior one-third of 
the septum. 
The circumflex artery: 
     The circumflex artery curves left in atrioventricular groove turns 
around the left cardiac border and ends to the left of the crux. Branches 
are 
1. Ventricular branch  
2. Left marginal artery  
These two supply the left ventricle up to the apex. Anterior 
ventricular branches run parallel to the diagonal artery.  
3. Atrial branches 
                These arteries supply the left atrium. 
              Kugel’s anastomotic artery is a branch of the circumflex artery 
from its anterior part that crosses the interatrial septum and it ends by 
anastomosis with the right coronary artery. 
             As a summary, the right coronary artery supplies all the right 
ventricle, a part of the left ventricular diaphragmatic aspect, the postero-
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Acute myocardial infarction: 
Acute myocardial infarction (AMI) is one of the most common 
diagnoses in hospitalized patients in industrialized countries. When 
patients with prolonged ischemic discomfort at rest are first seen, the 
working clinical diagnosis is that they are suffering from an acute 
coronary syndrome. The 12-lead electrocardiogram (ECG) is a pivotal 
diagnostic and triage tool because it is at the centre of the decision 
pathway for management; it permits distinction of those patients 
presenting with ST-segment elevation from those presenting without ST-
segment elevation. 
Pathophysiology: 
 
STEMI occurs when the surface of an atherosclerotic plaque 
becomes disrupted (exposing its contents to the blood) and conditions 
(local or systemic) favour thrombogenesis. The coronary plaques prone to 
disruption are those with a rich lipid core and a thin fibrous cap. After an 
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initial platelet monolayer forms at the site of the disrupted plaque, various 
agonists (collagen, ADP, epinephrine, serotonin) promote platelet 
activation. After agonist stimulation of platelets, thromboxane A2 (a 
potent local vasoconstrictor) is released, further platelet activation occurs, 
and potential resistance to fibrinolysis develops. In addition to the 
generation of thromboxane A2, activation of platelets by agonists 
promotes a conformational change in the glycoprotein IIb/IIIa receptor. 
Once converted to its functional state, this receptor develops a high 
affinity for soluble adhesive proteins (i.e., integrins) such as fibrinogen. 
Since fibrinogen is a multivalent molecule, it can bind to two different 
platelets simultaneously, resulting in platelet cross-linking and 
aggregation. The coagulation cascade is activated on exposure of tissue 
factor in damaged endothelial cells at the site of the disrupted plaque. 
Factors VII and X are activated, ultimately leading to the conversion of 
prothrombin to thrombin, which then converts fibrinogen to fibrin. Fluid-
phase and clot-bound thrombin participates in an auto-amplification 
reaction leading to further activation of the coagulation cascade. The 
culprit coronary artery eventually becomes occluded by a thrombus 
containing platelet aggregates and fibrin strands. 
Definition of myocardial infarction: 
The term acute myocardial infarction (MI) should be used when 
there is evidence of myocardial necrosis in a clinical setting consistent 
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with acute myocardial ischemia. Under these conditions, any one of the 
following criteria meets the diagnosis for MI:  
1. Detection of a rise and/or fall of cardiac biomarker values (preferably 
cardiac troponin [cTn]) with at least one value above the 99th 
percentile upper reference limit (URL) and with at least one of the 
following: 
• Symptoms of ischemia 
• New or presumed new significant ST-segment T-wave 
(ST-T) changes or new left bundle branch block (LBBB) 
• Development of pathologic Q waves in the 
electrocardiogram (ECG) 
• Imaging evidence of new loss of viable myocardium or 
new regional wall motion abnormality. 
2. Identification of an intracoronary thrombus by angiography or 
autopsy 
    Classification of myocardial infarction4: 
Type 1 – Spontaneous MI by ischaemia due to a primary coronary event 
(plaque erosion, rupture, fissuring or dissection) 
Type 2 – MI caused by increased demand or decreased supply (coronary 
spasm, embolism, anaemia, arrhythmia, hypertension or hypotension).  
Type 3 - sudden unexplained cardiac death with symptoms suggestive of 
ischemia, new ECG changes (ST elevation or new onset LBBB) or 
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angiographic evidence of new major coronary obstruction or pathology 
but death occurring before blood samples could be collected or before the 
appearance of cardiac biomarkers in blood. 
Type 4a- MI associated with PCI. 
Type 4b- MI associated with stent thrombosis. 
Type 5- MI associated with CABG. 
Clinical presentation: 
In up to one-half of cases, a precipitating factor appears to be 
present before STEMI, such as vigorous physical exercise, emotional 
stress, or a medical or surgical illness. Circadian variations have been 
reported such that clusters are seen in the morning within a few hours of 
awakening. 
Pain is the most common presenting complaint in patients with 
STEMI. The pain is deep and visceral; adjectives commonly used to 
describe it are heavy, squeezing, and crushing, although, occasionally, it 
is described as stabbing or burning. Pain commonly occurs at rest and is 
usually more severe, and lasts longer. Typically, the pain involves the 
central portion of the chest and/or the epigastrium, and, on occasion, it 
radiates to the arms. Less common sites of radiation include the abdomen, 
back, lower jaw, and neck. It is often accompanied by weakness, 
sweating, nausea, vomiting, anxiety, and a sense of impending doom. The 
proportion of painless STEMIs is greater in patients with diabetes 
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mellitus, and it increases with age. In the elderly, STEMI may present as 
sudden-onset breathlessness. Other less common presentations, with or 
without pain, include sudden loss of consciousness, a confusional state, a 
sensation of profound weakness, the appearance of an arrhythmia, 
evidence of peripheral embolism, or merely an unexplained drop in 
arterial pressure. 
Differential diagnosis:  
• Acute pericarditis 
• Pulmonary embolism 
• Acute aortic dissection 
• Costochondritis 
• Gastrointestinal disorders 
Physical findings: 
 Pallor associated with perspiration and coolness of the extremities 
occurs commonly. The combination of substernal chest pain persisting for 
>30 min and diaphoresis strongly suggests STEMI. One-fourth of 
patients with anterior infarction have manifestations of sympathetic 
nervous system hyperactivity (tachycardia and/or hypertension), and up 
to one-half with inferior infarction show evidence of parasympathetic 
hyperactivity (bradycardia and/or hypotension). In patients with anterior 
wall infarction, an abnormal systolic pulsation caused by dyskinetic 
bulging of infarcted myocardium may develop in the periapical area 
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within the first days of the illness and then may resolve. Other physical 
signs of ventricular dysfunction include fourth and third heart sounds, 
decreased intensity of the first heart sound, and paradoxical splitting of 
the second heart sound. A transient mid-systolic or late systolic apical 
systolic murmur due to dysfunction of the mitral valve apparatus may be 
present. The carotid pulse is often decreased in volume, reflecting 
reduced stroke volume. 
Killip classification for STEMI: 
In patients who develop LV dysfunction crackles are audible on 
auscultation over lung fields. In 1967, Killip and Kimball proposed a 
prognostic classification for STEMI based on the presence and severity of 
crackles heard on auscultation6. 
• Class 1 – Patients do not have crackles and third heart sound – 
hospital mortality 6%. 
• Class 2 – Patients have rales in less than 50% of each lung field – 
Hospital mortality 17% 
• Class 3 – Patients have rales in more than 50% of each lung field – 
Hospital mortality 38% 
• Class 4 – Patients are in cardiogenic shock – Hospital mortality 
81% 
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Laboratory findings: 
STEMI progresses through the following temporal stages: 
(1) Acute (first few hours – 7 days) 
(2) Healing (7–28 days) 
(3) Healed (≥29 days) 
Electrocardiogram: 
 Most patients initially presenting with ST-segment elevation 
ultimately evolve Q waves on the ECG. However, Q waves in the leads 
overlying the infarct zone may vary in magnitude and even appear only 
transiently, depending on the reperfusion status of the ischemic 
myocardium and restoration of trans-membrane potentials over time. 
Serum cardiac biomarkers: 
 Certain proteins, called serum cardiac biomarkers, are released 
from necrotic heart muscle after STEMI. The rate of liberation of specific 
proteins differs depending on their intracellular location, their molecular 
weight, and the local blood and lymphatic flow. Cardiac biomarkers 
become detectable in the peripheral blood once the capacity of the cardiac 
lymphatics to clear the interstitium of the infarct zone is exceeded and 
spill-over into the venous circulation occurs. 
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Cardiac-specific troponin T (cTnT) and cardiac-specific troponin I 
(cTnI): 
Cardiac troponins are the preferred biomarkers for the diagnosis of 
MI, due to their high sensitivity and specificity4. Cardiac troponins start 
to rise 3-12 hours after the onset of infarction, peaks at 12-24 hours, and 
remains elevated for 1-3 weeks.7 
Creatine kinase: 
CK rises within 4–8 h and generally returns to normal by 48–72 h. 
An important drawback of total CK measurement is its lack of specificity 
for STEMI, as CK may be elevated with skeletal muscle disease or 
trauma, including intramuscular injection. The MB isoenzyme of CK has 
the advantage over total CK that it is not present in significant 
concentrations in extra-cardiac tissue. A ratio (relative index) of CK-MB 
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mass to CK activity ≥2.5 suggests but is not diagnostic of a myocardial 
rather than a skeletal muscle source for the CK-MB elevation. 
The nonspecific reaction to myocardial injury is associated with 
polymorphonuclear leukocytosis, which appears within a few hours after 
the onset of pain and persists for 3–7 days; the white blood cell count 
often reaches levels of 12,000–15,000/μL. The erythrocyte sedimentation 
rate rises more slowly than the white blood cell count, peaking during the 
first week and sometimes remaining elevated for 1 or 2 weeks. 
Cardiac imaging: 
Abnormalities of wall motion on two-dimensional 
echocardiography are almost universally present. Echocardiographic 
estimation of left ventricular (LV) function is useful prognostically; 
Echocardiography may also identify the presence of right ventricular 
(RV) infarction, ventricular aneurysm, pericardial effusion, and LV 
thrombus. In addition, Doppler echocardiography is useful in the 
detection and quantitation of a ventricular septal defect and mitral 
regurgitation, two serious complications of STEMI.   
 Radionuclide imaging techniques: Myocardial perfusion imaging 
with [201Tl] or [99mTc]-sestamibi, which are distributed in proportion to 
myocardial blood flow and concentrated by viable myocardium, reveals a 
defect (“cold spot”) in most patients during the first few hours after 
development of a transmural infarct. Radionuclide ventriculography, 
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carried out with [99mTc]-labelled red blood cells, frequently 
demonstrates wall motion disorders and reduction in the ventricular 
ejection fraction in patients with STEMI. MI can be detected accurately 
with high-resolution cardiac MRI. A standard imaging agent 
(gadolinium) is administered and images are obtained after a 10-min 
delay. Since little gadolinium enters normal myocardium, where there are 
tightly packed myocytes, but does percolate into the expanded 
intercellular region of the infarct zone, there is a bright signal in areas of 
infarction that appears in stark contrast to the dark areas of normal 
myocardium. 
Initial management:       
Prehospital care:         
  The prognosis in STEMI is largely related to the occurrence 
of two general classes of complications: (1) electrical complications 
(arrhythmias) and (2) mechanical complications (“pump failure”). Most 
out-of-hospital deaths from STEMI are due to the sudden development of 
ventricular fibrillation. 
The major elements of prehospital care of patients with suspected 
STEMI include (1) recognition of symptoms by the patient and prompt 
seeking of medical attention; (2) rapid deployment of an emergency 
medical team capable of performing resuscitative maneuvers, including 
defibrillation; (3) expeditious transportation of the patient to a hospital 
24 
 
facility that is continuously staffed by physicians and nurses skilled in 
managing arrhythmias and providing  advanced cardiac life support; and 
(4) expeditious implementation of reperfusion therapy. 
Management in the emergency department:         
  The goal include control of cardiac discomfort, rapid 
identification of patients who are candidates for urgent reperfusion 
therapy.  
Aspirin- Rapid inhibition of cyclooxygenase-1 in platelets 
followed by a reduction of thromboxane A2 levels is achieved by buccal 
absorption of a chewed 160–325-mg tablet in the Emergency Department. 
This measure should be followed by daily oral administration of aspirin 
in a dose of 75–162 mg.   
Oxygen- When hypoxemia is present, O2 should be 
administered by nasal prongs or face mask (2–4 L/min) for the first 6–12 
h after infarction. 
Control of discomfort:       
Sublingual nitroglycerin- Up to three doses of 0.4 mg 
should be administered at about 5-min intervals. In addition to 
diminishing or abolishing chest discomfort, nitroglycerin may be capable 
of both decreasing myocardial oxygen demand (by lowering preload) and 
increasing myocardial oxygen supply (by dilating infarct-related coronary 
vessels or collateral vessels). Therapy with nitrates should be avoided in 
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patients who present with low systolic arterial pressure (<90 mmHg) or in 
whom there is clinical suspicion of RV infarction.  
Morphine- very effective analgesic for the pain associated 
with STEMI. However, it may reduce sympathetically mediated arteriolar 
and venous constriction, and the resulting venous pooling may reduce 
cardiac output and arterial pressure. Morphine also has a vagotonic effect 
and may cause bradycardia or advanced degrees of heart block, 
particularly in patients with inferior infarction. These side effects usually 
respond to atropine (0.5 mg intravenously).  Morphine is routinely 
administered by repetitive (every 5 min) intravenous injection of small 
doses (2–4 mg), rather than by the subcutaneous administration of a 
larger quantity.   
Intravenous beta blockers- these drugs control pain by 
diminishing myocardial O2 demand and hence ischemia. There is 
evidence that intravenous beta blockers reduce the risks of re-infarction 
and ventricular fibrillation. Oral beta blocker therapy should be initiated 
in the first 24 h for patients who do not have any of the following: (1) 
signs of heart failure, (2) evidence of a low-output state, (3) increased risk 
for cardiogenic shock, or (4) other relative contraindication to beta 
blockade. 
Metoprolol, 5 mg every 2–5 min for a total of three doses, provided 
the patient has a heart rate >60 beats/min, systolic pressure >100 mmHg, 
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a PR interval <0.24 s, and rales that are no higher than 10 cm up from the 
diaphragm. Fifteen minutes after the last intravenous dose, an oral 
regimen is initiated of 50 mg every 6 h for 48 h, followed by 100 mg 
every 12 h. 
Management strategies:     
When ST-segment elevation of at least 2 mm in two contiguous 
precordial leads and 1 mm in two adjacent limb leads is present, a patient 
should be considered a candidate for reperfusion therapy. In the absence 
of ST-segment elevation, fibrinolysis is not helpful, and evidence exists 
suggesting that it may be harmful. 
Limitation of infarct size:       
 The central zone of the infarct contains necrotic tissue that is 
irretrievably lost, the fate of the surrounding ischemic myocardium 
(ischemic penumbra) may be improved by timely restoration of coronary 
perfusion, reduction of myocardialO2 demands, prevention of the 
accumulation of noxious metabolites, and blunting of the impact of 
mediators of reperfusion injury. Reperfusion, either pharmacologically 
(by fibrinolysis) or by PCI, accelerates the opening of infarct-related 
arteries in those patients in whom spontaneous fibrinolysis ultimately 
would have occurred and also greatly increases the number of patients in 
whom restoration of flow in the infarct-related artery is accomplished. 
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Glucocorticoids and nonsteroidal anti-inflammatory agents, with the 
exception of aspirin, should be avoided in patients with STEMI.  
Primary percutaneous coronary intervention: 
PCI, usually angioplasty and/or stenting without preceding 
fibrinolysis, referred to as primary PCI. Compared with fibrinolysis, 
primary PCI is generally preferred when the diagnosis is in doubt, 
cardiogenic shock is present, bleeding risk is increased, or symptoms 
have been present for at least 2–3 h when the clot is more mature and less 
easily lysed by fibrinolytic drugs. 
Fibrinolysis:          
If no contraindications are present, fibrinolytic therapy should 
ideally be initiated within 30 min of presentation (i.e., door-to-needle 
time ≤30 min). The principal goal of fibrinolysis is prompt restoration of 
full coronary arterial patency. The fibrinolytic agents tissue plasminogen 
activator (tPA), streptokinase, tenecteplase (TNK), and reteplase (rPA) 
have been approved by the U.S. Food and Drug Administration for 
intravenous use in patients with STEMI. These drugs all act by promoting 
the conversion of plasminogen to plasmin, which subsequently lyses 
fibrin thrombi. 
When assessed angiographically, flow in the culprit coronary artery 
is described by a simple qualitative scale called the Thrombolysis in 
Myocardial Infarction (TIMI) grading system56:  
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• Grade 0 - complete occlusion of the infarct-related artery. 
• Grade 1- some penetration of the contrast material beyond 
the point of obstruction but without perfusion of the distal 
coronary bed. 
• Grade 2 - perfusion of the entire infarct vessel into the distal 
bed, but with flow that is delayed compared with that of a 
normal artery. 
• Grade 3 - full perfusion of the infarct vessel with normal 
flow. 
The current recommended regimen of tPA consists of a 15-mg 
bolus followed by 50 mg intravenously over the first 30 min, followed by 
35 mg over the next 60 min56. Streptokinase is administered as 1.5 
million units (MU) intravenously over 1 hour. rPA is administered in a 
double-bolus regimen consisting of a 10-MU bolus given over 2–3 min, 
followed by a second 10-MU bolus 30 min later. TNK is given as a single 
weight-based intravenous bolus of 0.53 mg/ kg over 10 s. 
Absolute contradictions56:  
1. History of cerebrovascular haemorrhage at any time. 
2. A non-haemorrhagic stroke or other cerebrovascular event within 
the past year, marked hypertension (a reliably determined systolic 
arterial pressure>180 mmHg and/or a diastolic pressure >110 
mmHg) at any time during the acute presentation. 
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3. Suspicion of aortic dissection. 
4. Active internal bleeding (excluding menses). 
Relative contradictions56: 
1. Current use of anticoagulants (international normalized ratio ≥2). 
2. A recent (<2 weeks) invasive or surgical procedure or prolonged 
(>10 min) cardiopulmonary resuscitation. 
3. Known bleeding diathesis 
4. Pregnancy 
5. Haemorrhagic ophthalmic condition (e.g., haemorrhagic diabetic 
retinopathy) 
6. Active peptic ulcer disease 
7. History of severe hypertension that is currently adequately 
controlled.  
Complications: 
Haemorrhage is the most frequent and potentially the most serious 
complication. Haemorrhagic stroke is the most serious complication and 
occurs in ~0.5–0.9% of patients being treated with these agents. 
Integrated reperfusion strategy: 
 Cardiac catheterization and coronary angiography should be 
carried out after fibrinolytic therapy if there is evidence of either (1) 
failure of reperfusion (persistent chest pain and ST-segment elevation 
>90 min), in which case a  rescue PCI  should be considered; or (2) 
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coronary artery re-occlusion (re-elevation of ST segments and/or 
recurrent chest pain) or the development of recurrent ischemia (such as 
recurrent angina in the early hospital course or a positive exercise stress 
test before discharge),  in  which  case  an  urgent PCI  should  be  
considered.         
 Coronary artery bypass surgery should be reserved for patients 
whose coronary anatomy is unsuited to PCI but in whom 
revascularization appears to be advisable because of extensive 
jeopardized myocardium or recurrent ischemia.     
Complications of myocardial infarction: 
1. Cardiogenic shock 
2. Arrhythmias 
3. Pericarditis 
4. Thromboembolism 
5. Left ventricular aneurysm 
6. Ventricular septal or free wall rupture 
7. Ventricular re-modelling and congestive heart failure 
Secondary prevention: 
Long-term treatment with an antiplatelet agent (usually aspirin) 
after STEMI is associated with a 25% reduction in the risk of recurrent 
infarction, stroke, or cardiovascular mortality. An alternative antiplatelet 
agent that may be used for secondary prevention in patients intolerant of 
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aspirin is clopidogrel (75 mg orally daily). ACE inhibitors or ARBs and, 
in appropriate patients, aldosterone antagonists should be used 
indefinitely by patients with clinically evident heart failure, a moderate 
decrease in global ejection fraction, or a large regional wall motion 
abnormality to prevent late ventricular re-modelling and recurrent 
ischemic events. Evidence suggests that warfarin lowers the risk of late 
mortality and the incidence of re-infarction after STEMI. Several studies 
suggest that in patients <75 years old a low dose of aspirin (75–81 mg/d) 
in combination with warfarin administered to achieve an international 
normalized ratio >2.0 is more effective than aspirin alone for preventing 
recurrent MI and embolic cerebrovascular accident. However, there is an 
increased risk of bleeding and a high rate of discontinuation of warfarin 
that has limited clinical acceptance of combination antithrombotic 
therapy.      
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Electrocardiogram 
Historical perspective: 
The basis of electrocardiogram dates back to the ages when the 
first electrical activity was detected in the muscles of frogs. An action 
current in a beating heart was demonstrated by Koeliker and Muller23. 
Waller25first demonstrated negative and positive potentials on animal and 
human body surfaces. The first tracing of the electrical activity closely 
similar to the present day ECG tracing was first found by George Burch 
and William Einthoven. The present day notations used in 
electrocardiogram were initially suggested by the great Einthoven 
himself. Einthoven was awarded the noble prize for his contribution in 
192424. 
The instrumental evolution was in the order of “capillary 
electrometer” which gave way to “string Galvanometer” “table 
electrocardiograph” “mirror galvanometer”. The advent of vacuum tubes 
led to ampliflication of the seemingly weak electrical signals from the 
heart. The discovery of cathode ray tube and at last the entry of 
computers completed the final evolution in the history of 
electrocardiograph. So far despite the multiple inventions the machines 
used to record the electrocardiograph were a little too big for 
convenience. The introduction of semi-conductors in electronics created a 
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revolution in minimising the electrocardiograph machine for comfortable 
usage.   
Electrocardiography: 
It is a non-invasive method to record the electrical activity of the 
heart. With the help of electrodes placed on a person’s chest wall, arms 
and legs the rate, rhythm, direction, and magnitude of the electrical 
activity of the heart is recorded on a graph paper which is interpreted by 
trained physicians. 
Electrodes and leads: 
          Ten electrodes are used to record a twelve lead ECG. There are six 
limb leads and six precordial leads. The six precordial leads record the 
activity in the horizontal plane and the six limb leads record the heart’s 
activity in the frontal plane. 
          The limb leads are aVR, aVL, aVF, lead I, lead II, lead III, of 
which the last three are bipolar and the first three are unipolar. The leads 
prefixed by “a” are the augmented leads or Goldberger’s leads named 
after the founder. These are recorded by placing the electrodes over right 
arm, left arm and left foot. The one on the right foot is the neutral 
electrode. 
           The chest leads V1-V6 are recorded by placing the electrodes in 
specific position over the chest wall as follows:  
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• V 1 - 4th intercostal space immediately to the right of the sternum  
• V 2 -  4th intercostal space immediately to the left of the sternum   
• V 4 - 5th intercostal space in the left mid clavicular line  
• V 3 - on the chest between V2 and V4 
• V 5 - same level as V4 but on the left anterior axillary line 
• V 6 -  same level as V4 but on the left mid axillary line 
• V4 R - same level as V4 but on the right mid clavicular line 
• V 7 – same level as V6 but on the left posterior axillary line 
• V 8 - half way between V7 and V9 
• V 9 - same level as V6 but on the left paraspinal line 
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ECG graph paper: 
             In this graph time is represented in the x axis and voltage is 
represented in the y axis. The recording paper is divided into small and 
large squares. Small square is 1mm square, large square is 5 mm square. 
Conventionally the ECG is recorded at a speed of 25 mm per second so 
that each small square measures 0.04 second in the x axis. One large 
square represents 0.20 second.  
 
Waveforms in a standard ECG:  
• P wave - represents atrial depolarisation 
• QRS wave - represents ventricular depolarisation 
• ST-T-U complex - represents ventricular repolarisation 
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Uses of electrocardiogram: 
• To assess chamber enlargement and hypertrophy   
• To detect bundle branch block 
• To detect myocardial ischemia and infarction 
• In diagnosing arrhythmias 
• As marker of metabolic disorders and drug toxicity   
• As an aid in diagnosing pericarditis and myocarditis 
• As an aid in diagnosing cardiac tamponade 
The Electrocardiogram (ECG) in Acute Coronary Syndrome:  
When a patient presents to the emergency department with chest 
discomfort or symptoms suspicious of acute myocardial infarction (MI), 
the standard of care requires that a full 12-lead ECG be obtained and 
interpreted within 10 minutes after the patient enters the medical facility. 
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The ECG can provide the following useful information in patients with 
acute coronary syndrome.     
The ECG is the only modality capable of making a diagnosis of ST 
elevation MI. It is the most important tool in defining the onset of the 
coronary event and the urgency for immediate revascularization. It serves 
as the only basis for deciding whether or not the patient is a candidate for 
thrombolytic therapy or primary angioplasty. It therefore remains central 
to the decision making process in managing patients with acute coronary 
syndrome. 
It provides useful information on whether or not reperfusion 
therapy has been successful.         
 It can identify the culprit vessel, localize whether the lesion is 
proximal or distal, and therefore predicts the extent of jeopardized 
myocardium. Localizing the culprit vessel will also help in predicting 
potential complications that may inherently occur based on the 
geographic location of the MI.  
It is the simplest and most useful tool in the diagnosis of right 
ventricular MI. It is the most useful modality in identifying several 
complications of acute MI, including the various atrioventricular and 
intraventricular conduction abnormalities as well as the different 
bradycardias and tachycardias, which are frequent during hospitalization 
especially after the initial onset of symptoms. 
38 
 
ST Segment Elevation Myocardial infarction: 
Acute coronary syndrome with elevation of the ST segment is 
almost always from complete occlusion of the vessel lumen by a 
thrombus resulting in complete cessation of coronary flow. It can also 
occur when there is coronary vasospasm. 
• ST elevation from occlusive thrombus: ST elevation from an 
occlusive thrombus almost always results in cellular necrosis. 
Cardiac markers are expected to be always elevated. Unless the 
occluded vessel is immediately re-perfused, pathologic Q waves 
will occur. ST elevation MI therefore is synonymous with a Q-
wave MI. 
• ST elevation from coronary vasospasm: ST elevation from 
coronary vasospasm, also called Prinzmetal angina, is usually 
transient and can be reversed with coronary vasodilators such as 
nitroglycerin. Myocardial necrosis usually does not occur unless 
vasospasm becomes prolonged lasting more than 20 minutes. 
The presence of ST segment elevation accompanied by symptoms 
of myocardial ischemia indicates that the whole thickness of the 
myocardium is ischemic. This type of ischemia is also called transmural 
ischemia.  
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ECG Changes in ST Elevation MI: 
• ST elevation from an occlusive thrombus: When a coronary 
artery is totally occluded by a thrombus, complete cessation of 
blood flow occurs. Unless adequate collaterals are present, all 
jeopardized myocardial cells supplied by the coronary artery will 
undergo irreversible necrosis, usually within 6 hours after the 
artery is occluded. Necrotic changes in the myocardium are usually 
not microscopically evident during the first 6 hours after symptom 
onset. The cardiac troponins may not even be elevated in the 
circulation in some patients. The ECG, however, will usually show 
the most dramatic changes at this time. The ECG therefore is the 
most important modality in triaging patients with chest pain 
symptoms and is crucial to the diagnosis of ST elevation MI. 
The pattern of changes in myocardial infarction depends on the 
duration of occlusion and restoration of flow in the occluded coronary 
arteries. The infarction process evolves through three 
electrocardiographic phases. These are28 
1. The hyper acute phase 
2. The fully evolved phase 
3. The chronic stabilised phase 
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1. The hyperacute phase of myocardial infarction: 
         This phase occurs usually within a few hours of the onset of the 
myocardial infarction. Identification of this phase is important because 
during this phase the complication of ventricular fibrillation is most likely 
to occur. More-over the sum of ST segment elevation more than 15mm 
implies poor prognosis29. 
Electrocardiogram in Hyper acute phase28: 
1. Tall and widened T wave 
2. Slope elevation of the ST segment 
3. Increased ventricular activation time 
4. Increased amplitude of the R wave 
    These changes occur in leads oriented towards the infracted surface. 
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2. The fully evolved phase of acute myocardial infarction: 
         This occurs after hyper acute phase. The infarct region in this phase 
has a central core of necrotic tissue surrounded by a zone of 
injured tissue, which is surrounded by a zone of ischemic tissue. 
Electrocardiogram in Fully evolved phase28, 3: 
1. QS complex 
2. Qr complex 
3. Loss of  R wave amplitude 
These changes are seen in leads oriented to the infarct zone and are 
due to central core of necrotic tissue. 
4. Deviated ST segment 
If a lead is oriented towards the injured surface it will show 
elevation of ST segment and a lead that is oriented towards the 
uninjured surface will show depression of ST segment. 
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5. Inverted, pointed, symmetrical T wave that has increased amplitude is 
seen in leads oriented to the ischemic region.  
3. The chronic stabilised phase of acute myocardial infarction: 
          This phase follows the fully evolved phase. 
Electrocardiogram in Chronic stabilized phase28: 
1. Elevated ST segment returns to base line. 
2. Inverted T wave becomes positive.   
Clinical and prognostic implications of ECG36: 
                    Based on the characteristics of ST elevation and reciprocal 
changes, ECG can be used in: 
1. Localisation of occlusion site in coronary artery 
2. Quantification of ischemic burden 
• If ST segment deviation is >15mm it represents a 
greater area of risk and poor prognosis29 
3. Grade of severity of ischemia37 
• Grade 1 – Tall permanent T wave. 
• Grade 2 – ST elevation, without distortion of QRS 
complex. 
• Grade 3 – ST elevation with distortion of QRS 
complex. 
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Localizing the Infarct: 
The coronary arteries: 
Although variation in coronary anatomy commonly occurs, three 
epicardial coronary arteries are generally present. Each artery supplies 
specific regional areas in the heart. These areas are topographically 
represented by the following groups of leads: 
Left anterior descending (LAD) coronary artery: 
The LAD supplies the anterior, antero-septal or anterolateral wall 
of the left ventricle (LV) (leads V1-V6, I, and aVL). 
Right coronary artery (RCA):  
The RCA supplies the inferior wall (leads II, III, and aVF), often 
posterolateral wall of the LV (special leadsV7, V8, V9). The RCA is the 
only artery that supplies the right ventricular free wall (special leads V3R 
to V6R). 
Left circumflex (LCx) coronary artery: 
The LCx supplies the anterolateral (leads I, aVL, V5, and V6) and 
posterolateral (special leads V7, V8, V9) walls of the LV. In 10% to 15% 
of patients, it supplies the inferior wall of the LV (leads II, III, and aVF). 
 
 
 
 
44 
 
The following groups of leads represent certain areas of the heart:  
• V1–2: ventricular septum 
• V2–4: anterior wall of the LV. V2 overlaps the septum and anterior 
wall and is both a septal and anterior lead.     
• V1-V3: antero-septal wall of the LV.       
• V4-V6,I, and aVL: anterolateral wall of the LV 
• V4-V6: lateral wall of the LV.V4 overlaps the anterior and lateral 
walls of the LV and is both an anterior and lateral lead. 
• V7-V9: (special leads) posterolateral wall of the LV. 
• V3R to V6R: (special right-sided precordial leads) right ventricle. 
• I and aVL: basal anterolateral or high lateral wall of the LV. 
• II, III, and aVF: inferior or diaphragmatic wall of the LV. 
Not all the areas of the heart are represented by the 12-lead ECG. 
The areas not represented include the right ventricle and 
posterolateral wall of the LV. Special leads V3R to V6R and V7 to V9 
are needed to record these areas, respectively. ST elevation involving 
the posterolateral wall of the LV is suspected when there is ST 
depression in leads V1 to V3. 
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Left Anterior Descending Coronary Artery:     
Anterior MI: 
Depending on the location of the coronary lesion and whether the 
LAD is large or small, complete occlusion of the LAD will cause 
extensive anterior MI with varying degrees of ST elevation in V1 to V6 
as well as leads I and aVL. 
Before the first branch:  
 If the LAD is occluded proximally at the ostium or before the first 
branch (first diagonal), ST elevation will occur in V1 to V4 (or up to V6) 
and leads I and aVL from extensive anterior MI. The ST elevation in 
leads I and aVL represent involvement of the first diagonal branch and is 
usually accompanied by reciprocal ST depression in III and aVF. 
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[Extensive AWMI occluding the LAD before the first diagonal branch, 
producing ST elevation in V1-V6, LI and aVL] 
Between the first and second branches:  
 If the lesion is distal to the first diagonal (but proximal to the first 
septal branch), ST elevation will include V1 to V4 but not leads I and 
aVL consistent with acute anteroseptal MI. ST elevation in V1 indicates 
involvement of the first septal branch. 
 
[ST segment elevation in V1-V4] 
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After the second branch: 
 If the lesion is distal to the first diagonal and first septal branches, 
ST elevation will involve V2-V4 but not V1 or I and aVL consistent 
with anterior often called apical MI. 
Occlusion of the first diagonal branch:  
 If a large first diagonal branch is the only artery occluded, and the 
LAD is spared, ST elevation is confined to leads I and aVL consistent 
with high lateral MI, which involves the base of the LV. 
 
[ST segment elevation in LI and aVL with reciprocal ST depression in 
LIII and aVF] 
Proximal LAD occlusion: 
     In proximal LAD occlusion, ischemic and necrotic tissues are in the 
basal part, so the ST segment vector will point in a superior direction. 
The ECG changes are: 
1. ST segment elevation in avR 
2. ST elevation ≥2.5 mm in V1 
3. ST depression in lead II, III, avF and V5. 
4. Abnormal Q in avL. 
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Distal LAD occlusion: 
        In distal LAD occlusion, infero-apical part of the left ventricle is the 
ischemic area, so the ST vector is pointed inferiorly. The ECG changes 
are44: -  
1. Absence of ST depression in Lead II, III, aVF. 
2. Wide Q wave in lead V4, V5, V6.       
Left circumflex artery:         
Anterolateral MI: 
When the LCx coronary artery is occluded proximally, ST 
elevation will occur in leads I, aVL, V5, and V6. The MI is confined to 
the area bounded by the two papillary muscles postero-laterally from the 
base to the proximal two thirds of the LV. The ST elevation may occur 
only in leads I and aVL and may be difficult to differentiate from an 
occluded first diagonal branch of the LAD. 
 
[High lateral MI from occlusion of left circumflex coronary artery: ST 
segment elevation in noted in LI and aVL with reciprocal ST depression 
in LIII and aVF] 
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Posterolateral MI: 
         Occlusion of the LCx artery can cause posterior, straight posterior, 
or posterolateral MI. Because there are no leads representing the 
posterolateral wall of the LV, a posterolateral MI is suspected in the 12-
lead ECG when there is ST depression in V1 to V3. These leads are 
directly opposite the posterolateral wall and will show reciprocal ST 
depression when a posterior MI is present. Posterior MI can be confirmed 
by placing extra electrodes in V7,V8, and V9 (V7 is located at the left 
posterior axillary line, V8 at the tip of the left scapula, and V9 at the left 
of the spinal column in the same horizontal plane as V4–6). These special 
leads will show Q waves with ST elevation if a posterolateral MI is 
present. Prominent R waves may or may not be present in the anterior 
precordial leads. 
 
[Acute posterolateral myocardial infarction, with marked depression of 
the ST segments in V1 to V3 with tall R waves in V1-V2. The amplitude of 
the waves in V5-V6 is diminished and the ST segments are elevated] 
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Inferior MI: 
 Acute inferior MI is due to occlusion of the RCA in 85% to 90% of 
patients but it can occur in 10% to 15% of patients when the LCx is the 
dominant artery. In acute inferior MI, the ST segments are elevated in II, 
III, aVF. If the LCx is the culprit vessel, the ST elevation in lead II is 
greater than or equal to the ST elevation in lead III27.   
 If the LCx is small and non-dominant, occlusion of the artery may 
not show any ECG changes. Thus, a normal ECG does not exclude acute 
MI especially when the LCx is the culprit vessel because most of the area 
supplied by the LCx is not represented in the standard 12-lead ECG. 
 
[Acute inferior wall MI from occlusion of left circumflex coronary artery: 
The ST elevation in LII is more prominent than LIII. Additionally, the ST 
segment is isoelectric in aVL and minimally elevated in LI.] 
Right coronary artery:        
  Total occlusion of the RCA will cause the following ECG 
changes: 
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Inferior MI: 
ST elevation in leads II, III, and aVF with reciprocal ST depression 
in I and aVL.      
 
[Acute inferior wall MI from RCA occlusion: ST segment elevation is 
present in LII, LIII, and aVF with reciprocal ST depression in LI and aVL] 
Inferolateral MI: 
ST elevation in leads II, III, aVF, V5, and V6. ST elevation in V5-
V6 suggests that the lateral wall of the LV is also involved. 
 
[Acute inferolateral MI from RCA occlusion: The ST segments are elevated 
in LII, LIII, and aVF with reciprocal ST depression in aVL. ST segments are 
elevated in V5 and V6, with ST segment depression in V1 and V2.] 
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Inferoposterior MI: 
ST elevation in leads II, III, and aVF with ST depression in V1 to 
V3. Reciprocal ST depression in V1-V3 indicates the presence of a 
posterolateral MI. Tall R waves may develop in V1 or V2, although this 
usually occurs much later several hours after the acute episode. Special 
leads V7–9 will record ST elevation and tall hyper-acute T waves during 
the acute episode. 
 
[Acute inferoposterior MI: ST segments are elevated in LII, LIII, and aVF 
with reciprocal ST depression in LI and aVL. There is also ST depression 
in V1 to V4 and ST elevation in V6 from posterolateral MI] 
RCA lesion can be classified into proximal and distal RCA based on right 
ventricle involvement. 
Proximal RCA occlusion ECG changes: 
1.  ST segment elevation with positive T wave in lead V4R  
2. AV nodal conduction delay and block  
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Distal RCA occlusion ECG changes: 
1. Isoelectric ST segment with a positive T wave 
ECG changes in acute inferior MI: 
Inferior MI: 
In 85% to 90% of patients with acute inferior MI, the culprit vessel 
is the RCA and in the remaining 10% to 15%, the LCx coronary artery. 
Inferior MI can also occur when a long LAD that goes around the apex of 
the LV is occluded resulting in anterior MI that extends to the 
inferoapical wall. 
RCA and inferior MI: 
The following ECG findings indicate that the RCA is the culprit 
vessel when inferior MI is present. 
ST elevation in lead III>II: 
 When the RCA is totally occluded, the highest ST elevation will be 
recorded in lead III. This is based on the anatomical location of the RCA, 
which circles the right AV groove, and is closer to lead III than lead II in 
the frontal plane. This is in contrast to the LCx coronary artery, which is 
closer to lead II than lead III because it circles the left or lateral AV 
groove.   
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Reciprocal ST depression in aVL>lead I:  
Because lead III has the highest ST elevation when the RCA is 
occluded, the most pronounced ST depression will be recorded opposite 
lead III at -600. Because aVL (at-300) is adjacent to-600, aVL will record 
the deepest reciprocal ST depression if the RCA is the culprit vessel.  
LCx and inferior MI: 
If a dominant LCx is the cause of the inferior MI, ST elevation in 
lead III is not taller than lead II and the ST segments are isoelectric (or 
may be elevated) in aVL and lead I. ST elevation in leads II, III, and aVF 
with ST depression in V2 and V3 also favors a LCx lesion since the LCx 
supplies posterolateral branches to the LV, which is diametrically 
opposite V2 and V3. However, if the LCx is small and the RCA is the 
dominant artery, the RCA may continue beyond the crux to the left AV 
groove to supply posterolateral branches to the LV. 
Right ventricular myocardial infarction: 
RVMI is a common complication of acute inferior MI. If the initial 
ECG confirms the diagnosis of acute inferior MI, right-sided precordial 
leads should be recorded immediately. This is a Class I indication 
according to the 2004 ACC/AHA guidelines on ST elevation MI. If right-
sided precordial leads are not immediately recorded, ST elevation in the 
right precordial leads may disappear within 10 hours after symptom onset 
in approximately half of patients with RVMI.    
55 
 
Any ST elevation ≥ 1 mm in any of the right sided precordial 
leads V3R to V6R is consistent with RVMI. These leads, especially V4R, 
are the most sensitive and most specific for the diagnosis of RVMI.  
 
[RVMI: The ECG shows at least 1 mm of ST elevation in V45, V5R, and 
V6R] 
RVMI is possible only when the proximal RCA is occluded. It 
does not occur when the distal RCA or LCx coronary artery is involved. 
This is important prognostically because occlusion of the proximal RCA 
usually implies the presence of a larger infarct and is associated with a 
high incidence of AV nodal block when compared to occlusion of a non-
dominant LCx or distal RCA. 
RVMI can be suspected if the initial standard 12-lead ECG will 
show the following changes:        
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 ST elevation in lead III is greater than lead II: 
This suggests that the RCA (and not the LCx), is the cause of the 
inferior MI.         
ST elevation is present in V1:       
 Although V1 is not a very sensitive lead for the diagnosis of RVMI 
when compared with V4R, V1 is also a right-sided precordial lead. Thus, 
ST elevation in V1 during acute inferior MI may be the only indication 
that an RVMI is present if right-sided precordial leads were not recorded 
in the ECG. The ST elevation may extend to V3 resembling anterior MI. 
 
[IWMI with coexistent RVMI: ST elevation LIII > LII, and ST elevation in V1] 
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MATERIALS AND METHODS 
Study centre: 
Institute of cardiology, Rajiv Gandhi Government General Hospital, 
Madras Medical College, Chennai. 
Ethical Committee approval: 
Obtained. 
Study duration: 
Six months. 
Study design: 
Hospital-based, cross-sectional, observational study  
Sample size: 
100 cases 
Inclusion criteria for cases: 
1. Patient who presented with acute ST segment elevation myocardial 
infarction. 
2. Patient who have undergone coronary angiography. 
Exclusion criteria for cases: 
1. Causes of ST segment elevation, other than myocardial infarction. 
2. Left bundle branch block (LBBB). 
3. Baseline ECG abnormalities other than LBBB (eg, paced rhythm, 
LV hypertrophy, Brugada syndrome). 
4. Previous myocardial infarction. 
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Data collection: 
Patients who presented with typical chest pain were proceeded with 
electrocardiogram. The diagnosis of acute ST elevation myocardial 
infarction was made according to the following criteria: 
1. Anterior wall MI: ST segment elevation by 2mm or more in two 
or more anatomically consequent precordial leads. 
2. Inferior wall MI: ST segment elevation by 1mm or more in two 
or more anatomically consequent inferior leads. 
Patients who full filled the above criteria and who had elevated 
cardiac markers where diagnosed as AWMI or IWMI and were 
immediately admitted in intensive cardiac care unit and immediate 
treatment according to the standard protocol was initiated. Angiography 
study was done within 15 days of admission. A total number of 100 
consecutive patients who were diagnosed to have ST elevation MI were 
analysed. After applying the exclusion criteria the study population was 
selected. We analysed 100 patients in study group. The following details 
and investigation reports were obtained from the patient in the study 
group with written informed consent. 
1. Age, Sex, Occupation 
2. Clinical features: Chest pain, breathlessness, palpitation, giddiness, 
fatigue. 
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3. Past history of myocardial infarction, thrombolysis, reperfusion 
therapy (PCI/ CABG). 
4. ECG  before  thrombolytic  therapy 
5. Angiographic Report 
 Electrocardiographic changes in specified individual lead and the 
established ECG criteria for identifying the culprit artery and localizing 
the level of lesion were compared with angiographic localisation which is 
considered as gold standard. For each individual ECG criteria based on 
their distribution in various angiographic localisation site sensitivity, 
specificity, positive predictive value, negative predictive value were 
calculated and the p value was obtained using Fisher’s exact test. 
Statistical analysis was done using SPSS Version 20. The following 
observations were made. 
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RESULTS 
Age and sex distribution: 
 100 patients admitted with the diagnosis of acute ST segment 
elevation myocardial infarction were analysed. Of the 100 patients 88 
(88%) were male and 12(12%) were female. Age and sex-wise 
distribution data shows that maximum number of patients were 
distributed in the age group of 40 to 60 years. 
 
Age distribution 
Age in years Number of patients 
<30 years 2 
31-40 years 16 
41-50 years 30 
51-60 years 40 
>61 years 12 
Total 100 
[Table 1] 
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Localisation by ECG: 
 In our study ECG localisation for all patients was done and it 
showed the following results. In patients with IWMI, as per ECG, 20 
(20%) patients had occlusion in proximal RCA, 12 (12%) patients had 
occlusion in distal RCA, and 8 (8%) patients had occlusion in LCX. In 
patients with AWMI 52 (52%) patients had occlusion in proximal LAD 
and 8 (8%) patients had occlusion in distal LAD. 
Localisation by ECG 
Localisation Number of patients Percentage 
Proximal RCA 20 20% 
Distal RCA 12 12% 
LCX 8 8% 
Proximal LAD 52 52% 
Distal LAD 8 8% 
Total 100 100% 
[Table 6] 
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Localisation by angiography: 
 In our study exact site of occlusion was confirmed by angiography. 
It showed that 16(16%) patients had occlusion in proximal RCA, 
10(10%) patients had occlusion in distal RCA, 12(12%) patients had 
occlusion in LCX artery, 42(42%) patients had occlusion in proximal 
LAD artery, 10(10%) patients had distal LAD artery occlusion and 
10(10%) patients had normal coronary arteries. 
 
Localisation by 
angiography 
Number of patients Percentage 
Proximal RCA 16 16% 
Distal RCA 10 10% 
LCX 12 12% 
Proximal LAD 42 42% 
Distal LAD 10 10% 
Normal 10 10% 
Total 100 100% 
[Table 7] 
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ECG localisation versus angiographic localisation: 
 In our study by analyzing and comparing the ECG localisation 
with angiographic findings we found the following results.  
• Among 20 patients found to have proximal RCA occlusion by ECG, 
coronary angiography revealed proximal RCA occlusion in 16 patients 
(80%), distal RCA occlusion in 2 patients (10%), and normal 
coronaries in 2 patients (10%). 
• Among 12 patients found to have distal RCA occlusion by ECG, 
coronary angiography revealed distal RCA occlusion in 8 patients 
(66.7%) and LCX occlusion in 4 patients (33.3%). 
0
5
10
15
20
25
30
35
40
45
Proximal 
RCA
Distal RCA LCX Proximal 
LAD
Distal LAD Normal
Localisation by angiography
Number of subjects
69 
 
• Among 8 patients found to have LCX artery occlusion by ECG, 
coronary angiography confirmed LCX artery occlusion in all 8 
patients (100%) 
• Among 52 patients found to have proximal LAD occlusion by ECG, 
coronary angiography revealed proximal LAD artery occlusion in 38 
patients (73.1%), distal LAD artery occlusion in 6 patients (11.5%) 
and normal coronaries in 8 patients (15.4%). 
• Among 8 patients found to have distal LAD occlusion by ECG, 
coronary angiography revealed proximal LAD artery occlusion in 4 
patients (50%) and distal LAD artery occlusion in 4 patients (50%). 
 
 
 
  
70 
 
ECG localisation versus angiographic localisation: 
ECG localisation Angiographic localisation Total 
Proximal 
RCA 
Distal 
RCA 
LCX Proximal 
LAD 
Distal 
LAD 
Normal
Proximal 
RCA 
Count 16 2 0 0 0 2 20 
% within ECG 
localization 
80.0% 10.0% 0% 0% 0% 10.0% 100.0%
% within 
angiographic 
localization 
100.0% 20.0% 0% 0% 0% 20.0% 20.0% 
Distal 
RCA 
Count 0 8 4 0 0 0 12 
% within ECG 
localization 
0% 66.7% 33.3% 0% 0% 0% 100.0%
% within 
angiographic 
localization 
0% 80.0% 33.3% 0% 0% 0% 100.0%
LCX Count 0 0 8 0 0 0 8 
% within ECG 
localization 
0% 0% 100.0% 0% 0% 0% 0% 
% within 
angiographic 
localization 
0% 0% 66.7% 0% 0% 0% 0% 
Proximal 
LAD 
Count 0 0 0 38 6 8 52 
% within ECG 
localization 
0% 0% 0% 73.1% 11.5% 15.4% 100.0%
% within 
angiographic 
localization 
0% 0% 0% 90.5% 60.0% 80.0% 52.0% 
Distal 
LAD 
Count 0 0 0 4 4 0 8 
% within ECG 
localization 
0% 0% 0% 50.0% 50.0% 0% 100.0%
% within 
angiographic 
localization 
0% 0% 0% 9.5% 40.0% 0% 8% 
Total Count 16 10 12 42 10 10 100 
% within ECG 
localization 
16.0% 10.0% 12.0% 42.0% 10.0% 10.0% 100.0%
% within 
angiographic 
localization 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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ECG localisation versus angiographic localisation: 
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ANALYSING THE ECG FINDINGS WITH ANGIOGRAPHIC RESULTS 
 
ST elevation in LIII>LII in RCA occlusion on angiography: 
 
  
ST elevation in  
LIII > LII Total 
  Yes No  
RCA Yes Count 24 2 26 
  % within RCA 92.3% 7.7% 100.0% 
  % within RCA occlusion  - ST 
elevation in LIII > LII 
80.0% 2.9% 26.0% 
 No Count 6 68 74 
  % within RCA 8.1% 91.9% 100.0% 
  % within RCA occlusion  - ST 
elevation in LIII > LII 
20.0% 97.1% 74.0% 
Total Count 30 70 100 
 % within RCA 30.0% 70.0% 100.0% 
 % within RCA occlusion  - ST 
elevation in LIII > LII 
100.0% 100.0% 100.0% 
 
 
  
 The ECG finding of ST elevation LIII > LII has a sensitivity of 
92.3%, specificity of 91.9%, positive predictive value of 80%, negative 
predictive value of 97.1% for RCA occlusion, as documented by coronary 
angiography (P-value <0.001). 
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ST depression in aVL> LI in RCA occlusion on angiography: 
 
  ST depression aVL>LI Total 
  Yes No  
RCA Yes Count 14 12 26
  % within RCA 53.8% 46.2% 100.0%
  % within RCA occlusion  - ST 
depression aVL>LI 77.8% 14.6% 26.0%
 No Count 4 70 74
  % within RCA 5.4% 94.6% 100.0%
  % within RCA occlusion  - ST 
depression aVL>LI 22.2% 85.4% 74.0%
Total Count 18 82 100
 % within RCA 18.0% 82.0% 100.0%
 % within RCA occlusion  - ST 
depression aVL>LI 100.0% 100.0% 100.0%
 
 
 The ECG finding of ST depression aVL> LI has a sensitivity of 
53.8%, specificity of 94.6%, positive predictive value of 77.8%, negative 
predictive value of 85.4% for RCA occlusion, as documented by coronary 
angiography (P-value <0.001) 
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ST elevation ≥1 mm and upright T in V4R in proximal RCA 
occlusion on angiography: 
 
  
ST elevation ≥ 
1mm and upright T 
in V4R Total 
  Yes No  
Proximal 
RCA 
Yes Count 10 6 16
  % within Proximal RCA 62.5% 37.5% 100.0%
  % within Proximal RCA  - ST 
elevation >= 1mm and upright T in 
V4R 
71.4% 7.0% 16.0%
 No Count 4 80 84
  % within Proximal RCA 4.8% 95.2% 100.0%
  % within Proximal RCA  - ST 
elevation >= 1mm and upright T in 
V4R 
28.6% 93.0% 84.0%
Total Count 14 86 100
 % within Proximal RCA 14.0% 86.0% 100.0%
 % within Proximal RCA  - ST 
elevation >= 1mm and upright T in 
V4R 
100.0% 100.0% 100.0%
 
 
 The ECG finding of ST elevation ≥1 mm and upright T in V4R 
has a sensitivity of 62.5%, specificity of 95.2%, positive predictive value 
of 71.4%, negative predictive value of 93% for proximal RCA occlusion, 
as documented by coronary angiography (P-value <0.001) 
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Discordant ST segment in V1 and V2 in proximal RCA occlusion on 
angiography: 
 
  
Discordant ST segment in 
V1 and V2 Total 
  Yes No  
Proximal 
RCA 
Yes Count 10 6 16
  % within Proximal RCA 62.5% 37.5% 100.0%
  % within Proximal RCA  - Discordant 
ST segment in V1 and V2 83.3% 6.8% 16.0%
 No Count 2 82 84
  % within Proximal RCA 2.4% 97.6% 100.0%
  % within Proximal RCA  - Discordant 
ST segment in V1 and V2 16.7% 93.2% 84.0%
Total Count 12 88 100
 % within Proximal RCA 12.0% 88.0% 100.0%
 % within Proximal RCA  - Discordant 
ST segment in V1 and V2 100.0% 100.0% 100.0%
 
 
 The ECG finding of Discordant ST segment in V1 and V2 has a 
sensitivity of 62.5%, specificity of 97.6%, positive predictive value of 
83.3%, negative predictive value of 93.2% for proximal RCA occlusion, 
as documented by coronary angiography (P-value <0.001) 
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Heart block in proximal RCA occlusion on angiography: 
 
  Heart block Total 
  Yes No  
Proximal 
RCA 
Yes Count 2 14 16
  % within Proximal RCA 12.5% 87.5% 100.0%
  % within Proximal RCA  - Heart block 
100.0% 14.3% 16.0%
 No Count 0 84 84
  % within Proximal RCA .0% 100.0% 100.0%
  % within Proximal RCA  - Heart block 
.0% 85.7% 84.0%
Total Count 2 98 100
 % within Proximal RCA 2.0% 98.0% 100.0%
 % within Proximal RCA  - Heart block 
100.0% 100.0% 100.0%
 
 
 The ECG finding of heart block has a sensitivity of 12.5%, 
specificity of 100%, positive predictive value of 100%, negative 
predictive value of 85.7% for proximal RCA occlusion, as documented 
by coronary angiography (P-value = 0.024) 
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ST elevation LII > LIII in LCX occlusion on angiography: 
 
  
ST elevation LII > 
LIII Total 
  Yes No  
LCX Yes Count 6 5 11
  % within LCX 54.5% 45.5% 100.0%
  % within LCX occlusion - ST elevation LII > LIII 
100.0% 5.4% 11.1%
 No Count 0 88 88
  % within LCX .0% 100.0% 100.0%
  % within LCX occlusion - ST elevation LII > LIII 
.0% 94.6% 88.9%
Total Count 6 93 99
 % within LCX 6.1% 93.9% 100.0%
 % within LCX occlusion - ST elevation LII > LIII 
100.0% 100.0% 100.0%
 
 
 
 The ECG finding of ST elevation LII > LIII has a sensitivity of  
54.5%, specificity of 100%, positive predictive value of 100%, negative 
predictive value of 94.6% for LCX occlusion, as documented by coronary 
angiography (P-value < 0.001) 
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ST elevation LII = LIII in LCX occlusion on angiography: 
  ST elevation LII = LIII Total 
  Yes No  
LCX Yes Count 2 9 11
  % within LCX 18.2% 81.8% 100.0%
  % within LCX occlusion - ST elevation 
LII = LIII 50.0% 9.5% 11.1%
 No Count 2 86 88
  % within LCX 2.3% 97.7% 100.0%
  % within LCX occlusion - ST elevation 
LII = LIII 50.0% 90.5% 88.9%
Total Count 4 95 99
 % within LCX 4.0% 96.0% 100.0%
 % within LCX occlusion - ST elevation 
LII = LIII 100.0% 100.0% 100.0%
 
 
 
 The ECG finding of ST elevation LII = LIII has a sensitivity of  
18.2%, specificity of 97.7%, positive predictive value of 50%, negative 
predictive value of 90.5% for LCX occlusion, as documented by coronary 
angiography (P-value = 0.060) 
0
10
20
30
40
50
60
70
80
90
100
LCX occlusion present LCX occlusion absent
ST elevation LII = LIII present
ST elevation LII = LIII absent
79 
 
ST elevation V1 ≥ 2.5mm in proximal LAD occlusion on angiography: 
  ST elevation V1 ≥ 2.5 mm Total 
  Yes No  
Proximal 
LAD 
Yes Count 14 28 42
  % within Proximal LAD 33.3% 66.7% 100.0%
  % within Proximal LAD - ST elevation 
V1 >= 2.5 mm 70.0% 35.0% 42.0%
 No Count 6 52 58
  % within Proximal LAD 10.3% 89.7% 100.0%
  % within Proximal LAD - ST elevation 
V1 >= 2.5 mm 30.0% 65.0% 58.0%
Total Count 20 80 100
 % within Proximal LAD 20.0% 80.0% 100.0%
 % within Proximal LAD - ST elevation 
V1 >= 2.5 mm 100.0% 100.0% 100.0%
 
 
 The ECG finding of ST elevation V1 ≥ 2.5mm has a sensitivity 
of  33.3%, specificity of 89.7%, positive predictive value of 70%, 
negative predictive value of 65% for proximal LAD occlusion, as 
documented by coronary angiography (P-value = 0.006) 
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ST elevation in lead aVR in proximal LAD occlusion on 
angiography: 
  ST elevation in aVR Total 
  Yes No  
Proximal 
LAD 
Yes Count 16 26 42
  % within Proximal LAD 38.1% 61.9% 100.0%
  % within Proximal LAD - ST 
elevation in aVR 72.7% 33.3% 42.0%
 No Count 6 52 58
  % within Proximal LAD 10.3% 89.7% 100.0%
  % within Proximal LAD - ST 
elevation in aVR 27.3% 66.7% 58.0%
Total Count 22 78 100
 % within Proximal LAD 22.0% 78.0% 100.0%
 % within Proximal LAD - ST 
elevation in aVR 100.0% 100.0% 100.0%
 
 
 The ECG finding of ST elevation in lead aVR has a sensitivity of  
38.1%, specificity of 89.7%, positive predictive value of 72.7%, negative 
predictive value of 66.7% for proximal LAD occlusion, as documented 
by coronary angiography (P-value = 0.001). 
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ST depression in LII, LIII, aVF in proximal LAD occlusion on 
angiography: 
  
ST depression LII, 
LIII, aVF Total 
  Yes No  
Proximal 
LAD 
Yes Count 16 26 42
  % within Proximal LAD 38.1% 61.9% 100.0%
  % within Proximal LAD - ST 
depression LII, LIII, aVF 66.7% 34.2% 42.0%
 No Count 8 50 58
  % within Proximal LAD 13.8% 86.2% 100.0%
  % within Proximal LAD - ST 
depression LII, LIII, aVF 33.3% 65.8% 58.0%
Total Count 24 76 100
 % within Proximal LAD 24.0% 76.0% 100.0%
 % within Proximal LAD - ST 
depression LII, LIII, aVF 100.0% 100.0% 100.0%
 
 
 The ECG finding of ST depression in LII, LIII, aVF has a 
sensitivity of  38.1%, specificity of 86.2%, positive predictive value of 
60.7%, negative predictive value of 65.8% for proximal LAD occlusion, 
as documented by coronary angiography (P-value = 0.008) 
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Q wave in aVL in proximal LAD occlusion on angiography: 
  Q wave in aVL Total 
  Yes No  
Proximal 
LAD 
Yes Count 16 26 42
  % within Proximal LAD 38.1% 61.9% 100.0%
  % within Proximal LAD - Q wave in 
aVL 57.1% 36.1% 42.0%
 No Count 12 46 58
  % within Proximal LAD 20.7% 79.3% 100.0%
  % within Proximal LAD - Q wave in 
aVL 42.9% 63.9% 58.0%
Total Count 28 72 100
 % within Proximal LAD 28.0% 72.0% 100.0%
 % within Proximal LAD - Q wave in 
aVL 100.0% 100.0% 100.0%
 
 
 The ECG finding of Q wave in aVL has a sensitivity of  38.1%, 
specificity of 79.3%, positive predictive value of 57.1%, negative 
predictive value of 63.9% for proximal LAD occlusion, as documented 
by coronary angiography (P-value = 0.072) 
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RBBB in proximal LAD occlusion on angiography: 
  RBBB Total 
  Yes No  
Proximal 
LAD 
Yes Count 4 38 42
  % within Proximal LAD 9.5% 90.5% 100.0%
  % within Proximal LAD - RBBB 
100.0% 39.6% 42.0%
 No Count 0 58 58
  % within Proximal LAD .0% 100.0% 100.0%
  % within Proximal LAD - RBBB 
.0% 60.4% 58.0%
Total Count 4 96 100
 % within Proximal LAD 4.0% 96.0% 100.0%
 % within Proximal LAD - RBBB 
100.0% 100.0% 100.0%
 
 
 The ECG finding of RBBB has a sensitivity of  9.5%, specificity 
of 100%, positive predictive value of 100%, negative predictive value of 
60.4% for proximal LAD occlusion, as documented by coronary 
angiography (P-value = 0.029) 
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Isoelectric ST segment in LII, LIII, aVF in distal LAD occlusion on 
angiography: 
  
Isoelectric ST 
segment in LII, LIII, 
aVF Total 
  Yes No  
Distal LAD Yes Count 6 4 10
  % within Distal LAD 60.0% 40.0% 100.0%
  % within Distal LAD - Isoelectric ST 
segment in LII, LIII, aVF 30.0% 5.0% 10.0%
 No Count 14 76 90
  % within Distal LAD 15.6% 84.4% 100.0%
  % within Distal LAD - Isoelectric ST 
segment in LII, LIII, aVF 70.0% 95.0% 90.0%
Total Count 20 80 100
 % within Distal LAD 20.0% 80.0% 100.0%
 % within Distal LAD - Isoelectric ST 
segment in LII, LIII, aVF 100.0% 100.0% 100.0%
 
 
 The ECG finding of isoelectric ST segment in LII, LIII, aVF has 
a sensitivity of  60%, specificity of 84.4%, positive predictive value of 
30%, negative predictive value of 95% for proximal LAD occlusion, as 
documented by coronary angiography (P-value = 0.004) 
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The correlation between the ECG criteria and culprit artery 
localisation by angiography was statistically significant as evidenced by 
the p value for each variable. Other than p values for ST segment 
elevation in LII = LIII and abnormal Q wave in aVL, all the p values 
were < 0.05 which was statistically significant. In our study ECG criteria 
of ST segment elevation in lead III >lead II, ST depression in aVL> LI, 
ST segment elevation ≥ 1mm & upright T in V4R, discordant ST segment 
in lead V1 and lead V2, ST segment elevation in lead II >lead III, ST 
elevation in V1≥ 2.5mm and ST elevation in aVR had highly significant p 
value.  
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DISCUSSION 
 
Myocardial infarction occurs due to sudden occlusion of epicardial 
coronary arteries causing ischemia and necrosis of myocytes. Myocardial 
infarction can be classified into either ST elevation MI or non ST 
elevation MI based on the ECG. Incidence of STEMI is high in 
developed countries and is on the rise in developing countries49. In 
STEMI mortality rate is 15% to 20%50. One of the most important factors 
influencing the mortality in MI is the amount of myocardium damaged 
which in turn depends on the level of occlusion in the coronary arteries. 
When the occlusion is proximal, the tissue at risk of necrosis is more and 
worse is the prognosis. 
        ECG is useful in diagnosing ST elevation MI. Based on the 
indicative and reciprocal change that occur in the ECG leads, the site of 
coronary occlusion can be identified, and thereby we can plan aggressive 
therapy like Percutaneous coronary intervention or CABG. Various 
studies indicate that 30% of STEMI patients do not receive reperfusion 
therapy51. 
Inferior wall myocardial infarction: 
 Inferior wall myocardial infarction is caused by occlusion of either 
right coronary artery or left circumflex artery. It is diagnosed when the 
patient has typical chest pain, positive cardiac biomarkers, and ST 
87 
 
segment elevation of ≥ 1 mm in lead II, III and aVF. Using standard and 
special leads the occlusion site can be identified. 
RCA occlusion: 
 In their study of RCA occlusion and ECG changes Herz et al48, 
found that ST segment elevation in lead III is more than the ST segment 
elevation in lead II and ST segment depression in lead aVL is more than 
the ST segment depression in lead I in RCA occlusion. 
 Zimetbaum PJ et al58 and Radhakrishnan Nair et al59 found that 
using the above criteria sensitivity, specificity, positive predictive value, 
negative predictive value were 90%, 71%, 94%, 70% respectively. 
Applying the above criteria, in our study separately, we found that our 
results were very similar to Zimetbaum PJ et al and Radhakrishnan Nair 
et al. Our results shows that ECG criteria of ST segment elevation in lead 
III more than the ST segment elevation in lead II had 92.3%, 91.9%, 
80%, 97.1% sensitivity, specificity, positive predictive value, negative 
predictive value respectively and ECG criteria of ST segment depression 
in lead aVL more than the ST segment depression in lead I had 53.8%, 
94.6%, 77.8%, 85.4% sensitivity, specificity, positive predictive value, 
negative predictive value respectively in predicting RCA occlusion. The p 
value was < 0.001 for both criteria and was statistically significant. 
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LCX occlusion: 
 Applying the criteria given by Herz et al48, we found the following 
results in LCX occlusion. In our study ECG criteria of ST segment 
elevation in lead II more than the ST segment elevation in lead III had 
57%, 100%, and 100%, 94% sensitivity, specificity, positive predictive 
value, negative predictive value respectively in predicting LCX 
occlusion. Our results were similar to those of Zimetbaum et al. The p 
value was 0.0001 and was statistically significant. 
In our study one case of LCX occlusion and one case of RCA 
occlusion, ST segment elevation was equal in both lead III and lead II. In 
this setting additional changes like T wave inversion in lead V4R49 and 
isoelectric ST segment in lead I were useful in predicting LCX occlusion. 
In RCA occlusion ST segment depression in lead I and aVL was useful in 
localizing RCA occlusion when lead III and lead II ST segment elevation 
was equal. 
Proximal RCA occlusion: 
 Similar to the work done by Zimetbaum PJ et al58 and 
Radhakrishnan Nair et al59 in evaluating the ECG changes of RCA and 
LCX occlusion, we proceeded to analyse the ECG changes of proximal 
RCA occlusion. For our study we have used the ECG criteria for 
proximal RCA occlusion given by Braat et al49. Criteria for proximal 
RCA occlusion is ST segment elevation by equal or more than 1mm in 
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lead V4R with a positive T wave. In our study we found that the above 
ECG criteria had 62.5%, 95.2%, 71.4%, 93% sensitivity, specificity, 
positive predictive value, negative predictive value respectively  in 
predicting proximal RCA occlusion. The p value was less than 0.001 and 
it was statistically significant.  
 For the same proximal RCA occlusion Marriot et al26 have defined 
another set of ECG criteria namely discordant ST segment in lead V1 and 
lead V2 in patients with inferoposterior wall MI. So we proceeded to 
analyse this criteria in our study. We found that these ECG criteria had 
62.5%, 97.6%, 83.3%, 93.2% sensitivity, specificity, positive predictive 
value, negative predictive value respectively in predicting proximal RCA 
occlusion. The p value was less than 0.001 and it was statistically 
significant. 
Anterior wall myocardial infarction: 
Anterior wall infarction (diagnosed when there is ST segment 
elevation of ≥2mm in two or more consecutive precordial leads) can be 
caused by occlusion of LAD at proximal, mid and distal segment. ECG is 
useful in predicting the occlusion site of LAD artery. 
Proximal LAD occlusion: 
Engelen DJ et al39 Tamura A et al40have established few criteria for 
diagnosing proximal LAD occlusion. Engelen DJ et al and Zimetbaum PJ 
et al and Martinez – Dolz et al60 have analysed individual ECG variables 
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in localizing LAD occlusion with their sensitivity, specificity, PPV, NPV; 
we tried to analyse similar variables. In our study we found the following 
results. 
 Sensitivity 
% 
Specificity 
% 
PPV 
% 
NPV 
% 
P-value 
ST elevation V1 ≥2.5 mm 33.3 89.7 70 65 0.006 
ST elevation in aVR 38.1 89.7 72.7 66.7 0.001 
ST depression in LII, LIII, aVF 38.1 86.2 60.7 65.8 0.008 
Q wave in aVL 38.1 79.3 57.1 63.9 0.072 
RBBB 9.5 100 100 60.4 0.029 
 
According to our results the sensitivity and NPV we obtained were 
very similar to the results of the study done by Engelen et al. But the PPV 
and specificity of our results were low compared to their study; this 
would be explained by the fact that we had 10 patients with MI who had 
normal angiographic study. Among the 10 patients 8 had ECG changes of 
typical proximal LAD occlusion; when we excluded such confounding 
patients from our study we got PPV and specificity similar to the study of 
Engelen et al. 
The reason why an acute MI patient is having a normal 
angiography would be explained by the presence of an abnormal coronary 
function in the form of spasm which would have completely re-canalised 
after the acute event54. This usually occurs in young patients with 
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smoking history. Engelen et al and Zimetbaum PJ et al analysed the ECG 
criteria for localising distal LAD occlusion that was established by 
Engelen et al. We analysed the same ECG criteria. Our results are 
 Sensitivity 
% 
Specificity 
% 
PPV 
% 
NPV 
% 
P-value 
ST elevation V2, V3, V4 
with isoelectric ST 
segment in inferior leads 
60 84.4 30 95 0.004 
 
The results we obtained were similar to Engelen et al and 
Zimetbaum et al except for low PPV. 
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LIMITATIONS 
 
The limitation in our study is the size of our study population. The 
number of patients included in our study is small that even one false 
positive value will change the level of significance. Further studies are 
needed to be done with a large study population for more accurate results. 
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SUMMARY 
 
 
• In our study we found that established ECG criteria were able to 
predict the occluded coronary arteries and were able to localise the 
occlusion site with significant p value. 
• In IWMI ECG criteria of ST segment elevation in lead III more 
than the  ST segment elevation in lead II and ECG criteria of ST 
segment depression in lead aVL more than the ST segment 
depression in lead I were able to predict the occlusion site in RCA 
accurately. (Specificity was 91.9% and 94.6% respectively). 
• In IWMI with RCA occlusion ECG criteria of  ST segment  
elevation by  ≥1 mm with a positive T wave in lead V4R and ECG 
criteria of  discordant ST segment in lead V1 and V2 were able to 
predict the occlusion level in proximal RCA accurately. 
(Specificity was 95.2% and 97.6% respectively). 
• In IWMI ECG criteria of ST segment elevation in lead II more than 
the ST segment elevation in lead III was able to predict the 
occlusion site in LCX accurately. (Sensitivity, Specificity, PPV, 
NPV were 54.5%, 100%, 100%, and 94.6% respectively). 
• In AWMI with  LAD occlusion ECG criteria of  ST segment 
elevation by ≥ 2.5mm in lead V1, ST segment elevation in lead 
aVR, ST segment depression in lead II, III, aVF and RBBB 
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predicted the occlusion level in proximal LAD accurately. 
(Specificity was 89.7%, 89.7%, 86.2%, and 100% respectively). 
• In AWMI with LAD occlusion ECG criteria of isoelectric ST 
segment in inferior leads was able to localize the occlusion site in 
distal LAD. (Specificity was 84.4%) 
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CONCLUSION 
 
 
Electrocardiogram plays an important role in diagnosing and 
classifying myocardial infarction. Management of myocardial infarction 
depends on the coronary vessel occlusion level which is identified with 
coronary angiography. But  angiography  is an invasive procedure; hence 
electrocardiogram with  its  localising  value  would  prove  a  very  good  
alternative  to  angiography if  proved to  have  high  localising  accuracy; 
Specific electrocardiographic criteria are able to predict the occluded 
coronary artery and localise the level of occlusion. In our study 100 
patients with acute ST segment elevation myocardial infarction were 
analysed with established electrocardiographic criteria and angiography 
diagnosis. We found that ECG was very useful to predict the occlusion 
level in the coronary artery to a statistically significant comparable level 
with angiographic results. 
 
 
 
 
 
 
 
96 
 
BIBILOGRAPHY 
 
1. Henry Gray, Gray’s Anatomy: The Anatomical basis of Clinical 
Practice; 40th edition: 1014-1018. 
2. Richard S. Snell’s Clinical Anatomy for Medical Students; 6th 
edition: 101-105. 
3. Third report of NCEP expert panel on the detection, evaluation and 
treatment of high blood cholesterol in adults.  
4. Thygesen K, Alpert JS, White HD, et al. Universal definition of 
myocardial infarction. Circulation 116:2634,2007. 
5. Assali AR, Brosh D, Vaknin-Assa H, et al. The impact of circadian 
variation on outcomes in emergency acute anterior myocardial 
infarction percutaneous coronary intervention. Cathet. Cardiovasc. 
Intervent. 2006; 67:221. 
6. Killip T 3rd, Kimball J T. Treatment of MI in a coronary care unit. A 
2 year experience with 250 patients. American journal of Cardiology 
1967; 20:457-464. 
7. Wu AH, Apple FS, Gibler WB, et al, National academy of clinical  
biochemistry standards of laboratory practice; Recommendations for 
the use of cardiac markers in coronary artery diseases, Clin Chem. 
1999;45:1104-1121. 
97 
 
8. Serum marker analysis in acute myocardial infarction. American 
College of Emergency Physicians. Ann Emerg Med. 2000:35:534-9. 
9. Bock JL, Brogan GX Jr, McCuskey CF, Thode HC Jr, Hollander JE, 
Gunther T Evaluation of CK-MB isoform analysis for early diagnosis 
of myocardial infarction. J Emerg Med. 1999; 17:75-9. 
10. Canto JG, Rogers WJ, Bowlby LJ, et al. The pre-hospital ECG in 
acute MI, is its full potential being realized? National registry of 
myocardial infarction 2 investigators. J Am Coll Cardiol 1997; 
29:498-505. 
11. Curtis JP, Portnay EL, Wang Y, et al. The pre-hospital ECG and 
time to reperfusion in patients with acute MI, 2000-2002; findings 
from the national registry of myocardial infarction 4, J Am Coll 
Cardiol, 2006; 47:1544-1552. 
12. Kereiakes DJ, Gibler WB, Martin LH, et al. Relative importance of 
emergency medical system transport and the pre-hospital ECG in 
reducing the hospital time delay for the therapy of acute MI; A 
preliminary report from the Cincinnati heart project, Am Heart J, 
1992; 123:835-840. 
13. Antman EM, Anbe DT, Armstrong PW, et al. ACC/AHA guidelines 
for the management of patients with STEMI: A report of the 
ACC/AHA task force on practice guidelines. J Am Coll Cardiol 
2004; 44:e1-e211. 
98 
 
14. Gislason GH, Jacobsen S, Rasmussen JN, et al. Risk of death or re-
infarction associated with the use of selective COX-2 inhibitors and 
non-selective NSAID after acute MI, Circulation 2006; 113:2906-
2913. 
15. Mcgettigan P, Henry D. Cardiovascular risk and inhibition of cyclo-
oxygenase; A systematic review of observational studies of selective 
and non-selective inhibitors of COX-2. JAMA 2006; 296:1633-1644. 
16. Gersh BJ, Stone GW, White HD, et al. Pharmacologic facilitation of 
primary PCI for acute MI: Is the slope of the curve the shape of the 
future? JAMA 2005; 293:979-986. 
17. Grines CL, Cox DA, Stone GW, et al. Coronary angioplasty with or 
without stent implantation for acute MI. Stent primary angioplasty in 
MI study group. NEJM 1999; 341:1949-1956. 
18. Stone GW, Grines CL, Cox DA, et al. Comparison of angioplasty 
with stenting with or without abciximab in acute MI. NEJM 2002; 
346:957-966. 
19. Morice MC, Serruys PW, Souse JE, et al. A randomized comparison 
of sirolimus eluting stent with a standard stent for coronary 
revascularization. NEJM 2002; 346:1773-1780. 
20. Moses JW, Leon MB, Popma JJ, et al. Sirolimus eluting stents vs 
standard stents in patients with stenosis in a native coronary artery. 
NEJM 2003; 349:1315-1323.  
99 
 
21. Stone GW, Ellis SJ, Cox DA, et al. A polymer based paclitaxel 
eluting stent in patients with CAD. NEJM 2004; 350:221-231. 
22. Dibra A, Castrati A, Mehilli J, et al. Paclitaxel or sirolimus eluting 
stents to prevent re-stenosis in diabetic patients. NEJM 2005; 
353:663-670. 
23. Koeliker and Muller et al. Verhphys med Ges 6: 528:1856. 
24. Einthoven W fahr G de Waart et al. American heart journal 40: 163-
194:1950. 
25. Waller a d. journal of pysiol 8: 229 -234:1887 
26. Wagner GS, Marriott HJ. Marriott’s Practical electrocardiography. 
10th ed. Philadelphia: Lippincott Williams & Wilkins, 2001:165. 
27. Romulo F. Baltazar. Basic and Bedside Electrocardiography. 
28. LeoSchamroth; An introduction to Electro Cardiography. 
29. Hathway WR, Peterson ED, Wagner GS, et al. Prognostic 
significance of the initial electrocardiogram in patients with acute 
myocardial infarction. JAMA 1998; 279:387-391. 
30. Alpert J.S and Braunwald E. Pathological and clinical manifestations 
of acute myocardial infarction. In Heart Disease: A Text Book of 
Cardiovascular Medicine, ed. Braunwald E; PP. 1268-74. 
31. Matetzky S, Freimark D, Feinberg M S, et al. Acute myocardial 
infarction with isolated ST segment elevation in posterior chest leads 
100 
 
V7-V9. “Hidden” ST segment elevation revealing acute posterior 
infarction. J Am  Coll Cardiol 1999; 34:748-753. 
32. Chou T, Vander Bel-kahn J, Allen J, Brockmeier L, and Fowler N D. 
Electrocardiographic diagnosis of right ventricular infarction. Am J 
Med. 70:1175-80. 
33. Braat S H, Brugada P, De Zwann C, Coenegracht J M and Wellens H 
J J (1983). Value of electrocardiogram in diagnosing right ventricular 
involvement in patients with acute inferior wall myocardial 
infarction. Br Heart J; 49:368-72. 
34. Geft I L, Shah P, and Rodriguez L (1984). ST elevations in leads V1 
to V5 may be caused by right coronary artery occlusion and acute 
right ventricular infarction. Am J Cardiol;  53:571-76. 
35. Lewis B.S, Rozenman Y and Ben-David Y (1984). The hyperacute 
phase of right ventricular infarction. Heart and Lung 13; 682. 
36. Hurst’s The Heart. Vol 1; 13th edition (15):342-343.Luna A, 
Goldwasser D, Fiol M, Bayes-Genis A. 
37. Birnbaum Y et al. Prognostic significance of the initial 
electrocardiographic pattern in a first anterior wall myocardial 
infarction. Chest- 1993; 103:1681-1687. 
38. Hurst’s The Heart. Vol 1 11th edition; 53:1351-1360.Gorgels P, 
Engelen J, Wellens HJJ. 
101 
 
39. Engelen DJ, Gorgels AP, Cheriex E C, et al. Value of the 
electrocardiogram in localizing the occlusion site in the left coronary 
artery in acute anterior anterior myocardial infarction. J Am Coll 
Cardiol; 34:389-395. 
40. Tamura A, Kataoka H, Mikuriya Y, Nasu M. Inferior ST-segment 
depression as a useful marker for identifying proximal left anterior 
descending artery occlusion during acute anterior wall myocardial 
infarction. Eur Heart J 1995;16:1795-1799. 
41. Birnbaum V, Solodky A, Herz I, Sulkes J, et al. Implications of 
inferior ST segment depression in acute anterior myocardial 
infarction: electrocardiographic and angiographic correlation. Am 
Heart J 1994; 127:1467-73. 
42. Porter A, Sclarovsky S, Ben-Gal T, et al. Value of T wave direction 
with lead III ST segment depression in acute anterior myocardial 
infarction: Electrocardigraphic prediction of a wrapped left anterior 
descending coronary artery. Cl in Cardiol 1998;21:562-566. 
43. Harphonage M, Tanomsup S, Jugdutt BP, et al. Inferior ST segment 
depression during acute anterior myocardial infarction: Clinical and 
angiographic correlation: J Am Coll Cardiol 1984; 4:467-476. 
44. Tamura A, Kataoka H, Nagase K, et al. clinical significance of 
inferior ST elevation during acute myocardial infarction. Br Heart J 
1995;74:611-614. 
102 
 
45. Lie KJ, Wellens HJJ, Schuilenburg RM, Durrer D. Factors 
influencing prognosis of bundle branch block complicating acute 
antero-septal infarction. Circulation 1974;50:935-941. 
46. Melgarejo-Moreno A, Galcera-Tomas J, Garcia-Alberola A, et al. 
Incidence, clinical characteristics, and prognostic significance of right 
bundle branch block in acute myocardial infarction: A study in 
thrombolytic era. Circulation 1997;96:1139-1144. 
47. Kataoka H, Tamura A, Yano S, et al. ST elevation in right chest 
leads in acute anterior ventricular wall myocardial infarction. J Am 
Coll Cardiol 1990;66:1146-1147. 
48. Herz I, Assali AR, Adler Y, et al. New electrocardiographic criteria 
for predicting either the right or the left circumflex artery as the 
culprit coronary artery in inferior wall acute myocardial infarction. 
Am J Cardiol 1997;80:1343-1345. 
49. Braat SH, Gorgels APM, Bar FWHM. Value of the ST-T segment in 
V4R in inferior wall acute myocardial infarction to predict the site of 
coronary artery occlusion. Am J Cardiol1988;62:140-142. 
50. Robalino BP, Whitlow PL, Underwood DA et al. 
Electrocardiographic manifestation of right ventricular infarction. Am 
Heart J 1988; 118:138-144. 
51. Braat S, de Zwaan C, Brugada P, et al. Right ventricular involvement 
with acute myocardial infarction identifies high risk of developing 
103 
 
atrioventricular nodal conduction disturbances. Am Heart J 
1984;107:1183-1187. 
52. Berger P, Ruocco N,Ryan T, et al. Incidence and prognostic 
implications of heart block complicating acute inferior wall 
myocardial infarction. Results from TIMI II. J Am Coll Cardiol 
1992;20:533-540. 
53. Gorgels AP, Vos MA, Mulleneers R, et al. Value of 
electrocardiogram in diagnosing the number of severely narrowed 
coronary arteries in rest angina pectoris. Am J Cardiol 1993;72:999-
1003. 
54. Yamaji H, Iwasaki K, Kusachi S, et al. Prediction of acute left main 
coronary obstruction by 12 lead electrocardiography. ST segment 
elevation in aVR with less ST segment elevation in lead V1. J Am 
Coll Cardiol 2001;38:1348-1354. 
55. Gaziano T A. Reducing the growing burden 0f cardiovascular 
disease in developing world. Health Aff (Millwood) 26:13,2007. 
56. Dennis L. Kasper, Anthony S. Fauci, Stephen L. Hauser, Dan L. 
Longo, J. Larry Jameson, Joseph Loscalzo. Harrison’s principles of 
internal medicine, 19th edition. 
57. Fox KA, Steg PG, Eagle K A, et al. Decline in rates of death and 
heart failure in acute coronary syndrome, JAMA 2007; 297:1892.  
104 
 
58. Zimetbaum PJ, Josephson ME. Use of the electrocardiogram in acute 
myocardial infarction. N Engl J Med 2003; 348:934,935. 
59. Radhakrishna Nair, Luke Glancy D et al. ECG discrimination 
between right and left circumflex coronary arterial occlusion in 
patients acute inferior myocardial infarction. Chest 2002;122:134-
139. 
60. Martinez–Dolz L, Arnau M, Almenar L et al. Usefulness of the 
electrocardiogram in predicting the occlusion site in acute anterior 
myocardial with isolated disease of the left anterior descending 
coronary artery. Rev Esp Cardiol 2002; 55(10):1036-41. 
 
 
 
 
 
 
 
 
 
105 
 
 
 
 
 
 
 
 
 
 
ANNEXURE 
 
 
 
 
 
 
 
106 
 
PROFORMA 
 
Name   : 
 
Age/Sex   : 
   
IP number   : 
 
Date of admission   : 
 
Presenting complaint    : 
 
Duration of illness   : 
 
H/o prior myocardial infarction  : 
 
H/o prior abnormal ECG   : 
 
H/o prior cardiac ailments  : 
 
General examination   : 
 
Vitals   :  Pulse rate – ____/min 
      Blood pressure – __/__ mmHg 
Examination of cardiovascular system : 
 
Examination of respiratory system : 
 
Examination of abdomen   : 
 
Examination of CNS   : 
 
ECG finding   : 
 
ECG localization of culprit vessel : 
 
Coronary angiographic finding  : 
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INFORMATION SHEET 
 
 
We are conducting “AN OBSERVATIONAL STUDY ON 
ELECTROCARDIOGRAPHIC AND ANGIOGRAPHIC 
CORRELATION IN LOCALISING THE CULPRIT VESSEL IN 
ACUTE ST SEGMENT ELEVATION MYOCARDIAL INFARCTION” 
among patients admitted in Rajiv Gandhi Government General Hospital, 
Chennai. Your co-operation to undergo relevant investigations as per 
need may be valuable to us. 
          The purpose of this study is to assess the correlation between ECG 
localization and angiographic localization of the culprit vessel in patients 
with acute ST segment elevation myocardial infarction. 
We are selecting certain cases and if you are found eligible, we 
would like to perform extra tests and you will be subjected to a coronary 
angiogram. Participation in this study will not in any way affect your 
final report or management. 
The privacy of the patients in the research will be maintained 
throughout the study. In the event of any publication or presentation 
resulting from the research, no personally identifiable information will be 
shared. 
Taking part in this study is voluntary. You are free to decide 
whether to participate in this study or to withdraw at any time; your 
decision will not result in any loss of benefits to which you are otherwise 
entitled. 
The results of the special study may be intimated to you at the end 
of the study period or during the study if anything is found abnormal 
which may aid in the management or treatment. 
 
 
 
 
Signature of Investigator   Signature/left thumb                  
impression of Participant 
 
Date: 
Place: 
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PATIENT CONSENT FORM 
Study Detail : “An Observational study on Electrocardiographic 
And Angiographic Correlation In Localising The 
Culprit Vessel In Acute St Segment Elevation 
Myocardial Infarction” 
Study Centre : Rajiv Gandhi Government General Hospital, Chennai. 
Patient’s Name :  
Patient’s Age :  
Identification 
Number 
:  
Patient may check (√) these boxes 
a) I confirm that I have understood the purpose of procedure for the above study. I have the 
opportunity to ask question and all my questions and doubts have been answered to my 
complete satisfaction. 
b) I understand that my participation in the study is voluntary and that I am free to 
withdraw at any time without giving reason, without my legal rights being affected. 
c) I understand that sponsor of the clinical study, others working on the sponsor’s behalf, 
the ethical committee and the regulatory authorities will not need my permission to look 
at my health records, both in respect of current study and any further research that may 
be conducted in relation to it, even if I withdraw from the study I agree to this access. 
However, I understand that my identity will not be revealed in any information released 
to third parties or published, unless as required under the law. I agree not to restrict the 
use of any data or results that arise from this study. 
d) I agree to take part in the above study and to comply with the instructions given during 
the study and faithfully cooperate with the study team and to immediately inform the 
study staff if I suffer from any deterioration in my health or well being or any unexpected 
or unusual symptoms. 
e) I hereby consent to participate in this study. 
f) I hereby give permission to undergo detailed clinical examination and blood 
investigations as required. 
 
Signature/thumb impression     Signature of Investigator 
 
Patient’s Name and Address:     Study Investigator’s name: 
                                                                                                         Dr. K. Annaraj 
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S. 
no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
1 50 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO 
NO 
2 56 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO YES NO NO 
3 54 M      IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO NO NO YES NO NO NO NO NO NO 
4 51 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO YES YES NO YES NO NO 
5 48 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO NO 
6 64 F IWMI  NO 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES NO NO NO NO NO NO NO NO 
7 55 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO YES NO NO NO NO 
8 53 M IWMI YES LCX LCX NO NO NO YES NO NO NO NO NO NO NO NO NO 
9 42 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO YES YES NO YES NO NO 
10 45 M IWMI NO DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
11 52 F IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES NO NO NO NO NO NO NO NO 
12 52 M AWMI NO DISTAL LAD  DISTAL LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
13 56 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES YES NO 
14 46 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
15 52 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
16 50 M IWMI NO DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
17 40 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
18 40 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
19 54 M AWMI YES DISTAL LAD  
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
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S. 
no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
20 48 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
21 35 M IWMI YES DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
22 39 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
23 65 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES YES NO NO NO 
24 52 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
25 48 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO YES YES YES NO NO NO 
26 50 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
27 67 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
28 52 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
29 51 M IWMI YES DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
30 68 M AWMI YES DISTAL LAD  
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
31 50 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO NO YES NO 
32 53 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO NO NO YES YES NO NO 
33 47 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA NO YES NO YES NO YES NO NO NO NO NO NO NO 
34 46 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
35 55 M IWMI YES DISTAL RCA LCX YES YES NO NO NO NO NO NO NO NO NO NO NO 
36 38 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
37 56 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
38 56 M IWMI YES 
PROXIMAL 
RCA DISTAL RCA YES NO NO NO YES YES NO NO NO NO NO NO NO 
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S. 
no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
39 44 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
40 48 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
41 61 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO NO NO YES YES NO NO 
42 36 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
43 62 M IWMI NO 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES NO NO NO NO YES NO NO NO NO NO NO NO 
44 52 M IWMI YES DISTAL RCA LCX YES NO NO NO NO NO NO NO NO NO NO NO NO 
45 58 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
46 53 M IWMI YES 
PROXIMAL 
RCA NORMAL YES YES NO NO YES NO NO NO NO NO NO NO NO 
47 40 F AWMI YES DISTAL LAD  DISTAL LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
48 48 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
49 38 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
50 30 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
51 52 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO YES YES NO YES NO NO 
52 43 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO YES YES NO YES NO NO 
53 54 M IWMI YES LCX LCX NO NO NO YES NO NO NO NO NO NO NO NO NO 
54 57 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES YES NO 
55 67 M AWMI YES DISTAL LAD  
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
56 55 M      IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO NO NO YES NO NO NO NO NO NO 
57 53 F IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES NO NO NO NO NO NO NO NO 
58 49 M AWMI YES PROX LAD PROX LAD NO NO NO NO NO NO NO NO NO NO NO YES NO 
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S. 
no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
59 62 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO NO NO YES YES NO NO 
60 39 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
61 65 F IWMI  NO 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES NO NO NO NO NO NO NO NO 
62 38 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
63 55 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO YES NO NO 
64 49 M IWMI NO DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
65 50 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
66 47 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA NO YES NO YES NO YES NO NO NO NO NO NO NO 
67 37 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
68 48 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
69 50 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO 
NO 
70 54 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO NO NO YES YES NO NO 
71 53 M IWMI YES DISTAL RCA LCX YES NO NO NO NO NO NO NO NO NO NO NO NO 
72 49 M AWMI YES 
PROXIMAL 
LAD NORMAL NO NO NO NO NO NO NO YES YES YES NO NO NO 
73 66 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
74 46 M IWMI NO DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
75 59 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
76 56 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO YES NO NO NO NO 
77 49 M IWMI YES LCX LCX NO NO YES NO NO NO NO NO NO NO NO NO NO 
78 40 F AWMI YES DISTAL LAD  DISTAL LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
118 
 
S. 
no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
79 48 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO NO 
80 47 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
81 46 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
82 36 M IWMI YES DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
83 53 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
84 54 M AWMI NO DISTAL LAD  DISTAL LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
85 55 M IWMI YES 
PROXIMAL 
RCA NORMAL YES YES NO NO YES NO NO NO NO NO NO NO NO 
86 40 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
87 45 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
88 56 M IWMI YES DISTAL RCA LCX YES YES NO NO NO NO NO NO NO NO NO NO NO 
89 57 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO YES NO YES 
90 63 M IWMI NO 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES NO NO NO NO YES NO NO NO NO NO NO NO 
91 55 M AWMI YES DISTAL LAD  
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO NO NO NO YES 
92 49 F AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
93 57 M IWMI YES 
PROXIMAL 
RCA DISTAL RCA YES NO NO NO YES YES NO NO NO NO NO NO NO 
94 30 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES NO NO NO YES 
95 52 M AWMI YES 
PROXIMAL 
LAD DISTAL LAD NO NO NO NO NO NO NO NO NO YES YES NO NO 
96 53 M IWMI YES DISTAL RCA DISTAL RCA YES NO NO NO NO NO NO NO NO NO NO NO NO 
97 39 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
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no. 
Age Sex 
Type 
of MI 
Lysed 
ECG 
localisation 
Angiographic 
localisation 
RCA occlusion LCX occlusion RCA occlusion Proximal LAD Distal LAD 
ST 
elevat-
ion in 
L3 > L2 
ST 
depress-
ion 
aVL>L1 
ST 
elevat-
ion L2 
> L3 
ST 
elevation 
L2 = L3 
ST 
elevation 
> 1mm 
and 
upright T 
in V4R 
Discordant 
ST segment 
in V1 and 
V2 
Heart block 
ST 
elevation 
V1 >2.5 
mm 
ST 
elevation 
in aVR 
ST 
depress-
ion L2, 
L3, aVF 
Q 
wave 
in aVL 
RBBB 
Isoelectric 
ST segment 
in L2, L3, 
aVF 
98 56 M IWMI YES 
PROXIMAL 
RCA 
PROXIMAL 
RCA YES YES NO NO YES YES NO NO NO NO NO NO NO 
99 64 M AWMI YES 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO YES YES YES NO NO NO 
100 40 M AWMI NO 
PROXIMAL 
LAD 
PROXIMAL 
LAD NO NO NO NO NO NO NO NO NO YES NO NO NO 
